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SUHGLFW WKH HOHFWURQ DQG SKRQRQ WHPSHUDWXUH GLVWULEXWLRQV LQ XOWUD VKRUW ODVHU SURFHVVLQJ RI PHWDOV .XPDU DQG
0XNKRSDGK\D\>@LQYHVWLJDWHGHIIHFWVRIWKHUPDOUHOD[DWLRQWLPHRQSODQHZDYHSURSDJDWLRQXQGHUWZRWHPSHUDWXUH
WKHUPRHODVWLFLW\ ,Q WKLV SDSHU WUDQVYHUVH ZDYHV LV XQDIIHFWHG GXH WR WKH SUHVHQFH RI WKHUPDO ILHOG ZKHUHDV WKH
GLODWDWLRQDO ZDYHV LV FRXSOHG ZLWK WKH WKHUPDO ILHOG :DUUHQ DQG &KHQ >@ VWXGLHG ZDYH SURSDJDWLRQ LQ WZR
WHPSHUDWXUHWKHRU\RIWKHUPRHODVWLFLW\:DYHSURSDJDWLRQLQWHPSHUDWXUHUDWHGHSHQGHQWWKHUPRHODVWLFLW\ZLWKWZR
WHPSHUDWXUHV LV VWXGLHG E\ 6DFKLQ .DXVKDO HW DO >@ (PSOR\LQJ WKH %LRW¶V WKHRU\ >@ ;LDQJ<X/L HW DO >@
LQYHVWLJDWHG JHQHUDO VWHDG\ VWDWH VROXWLRQV IRU WUDQVYHUVHO\ LVRWURSLF WKHUPRSRURHODVWLFPHGLD LQ WKUHHGLPHQVLRQV
DQG LWVDSSOLFDWLRQV:DYHSURSDJDWLRQ LQ WKHUPRHODVWLFVDWXUDWHGSRURXVPHGLXP LVVWXGLHGE\6KDUPD>@+DQ\
6KHULHIDQG(PDQ0+XVVHLQ>@SUHVHQWHGDPDWKHPDWLFDOPRGHOIRUVKRUWWLPHILOWUDWLRQLQSRURHODVWLFPHGLDZLWK
WKHUPDO UHOD[DWLRQ DQG WZR WHPSHUDWXUHV ,Q WKH VDLG SDSHU JRYHUQLQJ HTXDWLRQV DUH GHULYHG IRU D PDWKHPDWLFDO
PRGHO RI JHQHUDOL]HG WKHUPRHODVWLFLW\ LQ SRURHODVWLF PHGLD ZLWK WKHUPDO UHOD[DWLRQ DQG WZR WHPSHUDWXUHV  7KH
LQWHUDFWLRQ EHWZHHQ WKH SURFHVVHV RI HODVWLFLW\ DQG KHDW LQ SRURHODVWLF PDWHULDO DOORZHG IRU ILQLWH VSHHGV RI
SURSDJDWLRQ RI ZDYHV ,QWHUDFWLRQ GXH WR H[SDQGLQJ VXUIDFH ORDGV LQ WKHUPRSRURHODVWLF PHGLXP LV DQDO\VHG E\
5DMQHHVK .XPDU HW DO >@ %DR6KDQJ]KDR DQG *XL ;LDQ /X >@ GLVFXVVHG JHQHUDO VWHDG\ VWDWH VROXWLRQ IRU
WKHUPRSRURHODVWLF PDWHULDO +RZHYHU WR WKH EHVW RI DXWKRU¶V NQRZOHGJH WKUHH GLPHQVLRQDO YLEUDWLRQV RI
WKHUPRSRURHODVWLFVROLGVZLWKWZRWHPSHUDWXUHVDUHQRW\HWLQYHVWLJDWHG7KHUHIRUHLQWKLVSDSHUVDPHLVLQYHVWLJDWHG
LQ WKH IUDPHZRUN RI %LRW¶V WKHRU\ 7KH SHUWLQHQW HTXDWLRQV RI PRWLRQ DUH GHULYHG LQ WKH SUHVHQFH RI WZR
WHPSHUDWXUHV)UHTXHQF\LVFRPSXWHGDVDIXQFWLRQRIZDYHQXPEHUIRUIL[HGWZRWHPSHUDWXUHSDUDPHWHU)UHTXHQF\
LVFRPSXWHGIRUWZRW\SHVRIWKHUPRSRURHODVWLFPDWHULDOVDQGWKHQGLVFXVVHG
7KLV SDSHU LV RUJDQL]HG DV IROORZV  ,Q VHFWLRQ  JRYHUQLQJ HTXDWLRQV DQG VROXWLRQ RI WKH SUREOHP DUH JLYHQ
1XPHULFDOUHVXOWVDQGSDUWLFXODUFDVHDUHGHVFULEHGLQVHFWLRQ)LQDOO\FRQFOXVLRQVDUHJLYHQLQVHFWLRQ
 *RYHUQLQJ(TXDWLRQVDQG6ROXWLRQRIWKH3UREOHP
&RQVLGHU WKHUPRSRURHODVWLFVROLG LQ WKH&DUWHVLDQFRRUGLQDWHV\VWHPLQ WKHDEVHQFHRIERG\IRUFHV >@DUHDV
IROORZV

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=∇  ρ LVWKHPDVVGHQVLW\ YF LVWKHVSHFLILFKHDWFDSDFLW\DQG.
LV WKH WKHUPDO FRQGXFWLYLW\  7 LV WKH UHIHUHQFH WHPSHUDWXUH τ LV WKH UHOD[DWLRQ WLPH D LV WKH WZR WHPSHUDWXUH
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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)LJ9DULDWLRQRIIUHTXHQF\ZLWKWKHZDYHQXPEHU
 &RQFOXVLRQV
(PSOR\LQJ %LRW¶V WKHRU\ WKUHH GLPHQVLRQDO YLEUDWLRQV LQ WKHUPRSRURHODVWLF VROLGV ZLWK WZR WHPSHUDWXUHV DUH
LQYHVWLJDWHG(TXDWLRQVRIPRWLRQDUHGHULYHGLQWKHSUHVHQFHRIWZRWHPSHUDWXUHV)UHTXHQF\DJDLQVWZDYHQXPEHU
LVFRPSXWHGIRUIL[HGWZRWHPSHUDWXUHSDUDPHWHU)URPWKHUHVXOWVLWLVFOHDUWKDWVDQGVWRQHVDWXUDWHGZDWHUYDOXHV
DUH JUHDWHU WKDQ WKDW RI VDQGVWRQH VDWXUDWHG NHURVHQH IRU WKH VDPH YDOXH RI WZR WHPSHUDWXUH SDUDPHWHU $V WKH
ZDYHQXPEHULQFUHDVHV IUHTXHQF\LQFUHDVHVLQWZRVLPLODUPDWHULDOVZKHUHLQVROLGSDUW LVVDQGVWRQHDQGIOXLGSDUWV
DUHGLIIHUHQW)UHTXHQF\RIRQHPDWHULDOYDOXHVDUHJUHDWHUWKDQWKDWIUHTXHQF\RIRWKHUPDWHULDO7KLVLVGXHWRWKH
LQIOXHQFHRIIOXLGSDUWSUHVHQWLQWKHPDWHULDOV
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